Arginase (L-Arg amidinohydrolase, EC 3.5.3.1) catalyzes the hydrolysis of L-Arg to urea and L-Orn. Orn is a precursor of Pro and polyamines and urea N is recycled by urease-catalyzed hydrolysis to ammonia (Polacco and Holland, 1993) . Many plant species store much seed protein N in Arg (VanEtten et al., 1963) , significant quantities of which are released and catabolized during germination (Polacco and Holland, 1993) . In soybean axes arginase activity increases sharply during germination (Kang and Cho, 1990) , consistent with considerable urea accumulation in urease-negative soybean seedlings (Stebbins et al., 1991) . The Arubidopsis 12s globulin (Pang et al., 1988 ) and 2s albumin (Krebbers et al., 1988) seed storage proteins have a deduced Arg content of 7.0 and 6.9 mo1 %, respectively, whereas the Arg content of an "average" protein is 3.0 mo1 % (VanEtten et al., 1963) . Conversion of Arubidopsis seed storage protein to seedling protein potentially involves Arg breakdown, consistent with a 10-fold increase in seedling arginase activity during the O-to 6-d after germination interval (Zonia et al., 1995) .
We report the nucleotide sequence of an Arubidopsis arginase cDNA recovered by its complementation of a yeast (Succkuromyces cerevisiue) arginase-deficient (curl) mutant (Table I). The pertinent genotype of the yeast host was curl,durl,ura3-52, a nonreverting uracil auxotroph (uru3-52) unable to utilize either Arg (curl) or urea (durl) as sole N source. URA+ transformants (recovered via the method of Gietz et al., 1992) harboring members of a two-leaf-stage Arubidopsis cDNA library (in yeast-Esckerickiu cozi shuttle vector pFL61; Minet et al., 1992) were replica plated to medium with Arg as sole N source. One URA' isolate grew consistently on this medium and its plasmid transmitted this trait to new host cells. We concluded that this isolate expressed an arginase because it accumulated urea in the presence of Arg and because its cDNA insert showed size and sequence sim- and Agrobucterium arginases contains three conserved His's, important in Mn(I1) binding and catalysis (Cavalli et al., 1994) . Only two of these His's (residues 161 and 187) could be identified in Arubidopsis arginase (based on homologous adjacent residues). Interestingly, the missing His was shown by site-directed mutagenesis to be essential for catalytic activity in rat liver arginase (Cavalli et al., 1994) .
The N-terminal 79 residues exhibit no homology with other arginases. Since only plant arginases have been reported to be mitochondrial (Polacco and Holland, 1993) , this region may contain a transit sequence. In agreement with this, it is rich in positively charged and hydroxylated residues (Hartl et al., 1989) . We have not yet determined whether the expressed arginase is mitochondrial in Arubidopsis or in the yeast host. Yeast CARl encodes a cytoplasmic arginase (Urrestarazu et al., 1977) . The Nod fragment of pPMK23A was subcloned into pBluescrlptll KS+ and double-stranded DNA minipreparations were sequenced by chain-termination reactions employing Sequenase (United States Biochemical) and oligonucleotide primers based on plasmid and insert sequences. Both strands of complete cDNA and deletion derivatives wer? sequenced.
Method of Identification:
Urea production from Arg. JPX8-27A and the URA+ derivative 23A were grown overnight on YNB minimal mediuni with or without 2.5 m M Arg. Urea was determined in the supernatant of TCA (10%, w/v)-treated cells. Only 23A cells exposed to Arg produced urea.
reading frame beginning at nucleotide 121. Amino acid residues 263 to 303 contain the highest identity with other arginases. However, a separate 40-to 50-residue segment of mammalian, yeast (S. cerevisiae), and Agrobacteriurrs arginases contains three conserved His's, important in Mn(ll) binding and catalysis (Cavalli et al., 1994) . Only twcl of these His's were identified in Arabidopsis arginase (based on the amino acid context). The third His was report1.d
to be essential for catalytic activity in rat liver arginase (Cavalli et al., 1994) . The first 79 residues, lacking homology with any animal, bacterial, or yeast arginases, may contain a transit sequence; plant arginases have been reported to be mitochondrial (Polacco and Holland, 1993) . In agreement, this region is rich in positively charged arid hydroxylated residues (Hartl et al., 1989 
